J) 



Europalsches Patenfcamt 
European Patent Office 
Office europeen des brevets 





@ Publication number: 0 484 283 A1 



EUROPEAN PATENT APPLICATION 



@ Application number: 91830309.0 
@ Date of filing: 11.07.91 



© int Cl. 5 : C04B 28/04, // (C04B28/04, 
14:04, 14:20, 16:06, 18:24, 
40:02), (C04B28/04, 14:20, 
16:06, 18:08, 18:24, 40:02) 



@) Priority: 26.10.90 IT 522890 



Date of publication of application : 
06.05.92 Bulletin 92/19 



(&4) Designated Contracting States : 

AT BE CH DE DK ES FR GB GR IT U LU NL SE 

(Q) Applicant: SOCIETA' ITAUANA LASTRE 
S.p.A. 

26, Via F. Lenzi 

r-25028 Verolanuova (Brescia) (IT) 



@ Inventor : Teppa, Franco 
26 Via F. Unzl 

I-25028 Verolanuova (Brescia) (IT) 

@ Representative : ManzonI, Alessandro et al 
MANZONI & MANZONI - UFFICIO 
INTERNAZIONALE BREVETT1 PJe Arnaldo n. 
2 

1-25121 Brescia (IT) 



CO 
00 
CM 

3 



@) Manufacturing of fibrocement articles without asbestos fibre. 



@ The invention relates to the production of 
manufactured articles in fibrocement without 
asbestos fibres. Said articles forseeing the need 
of a small amount of mechanically pre-treated 
cellulose fibres, the addition of cement, a floc- 

• culator, acidulate agents contrasting the ten- 
sions from expansion and reinforcement fibres 
in polyvinyl-alcohol and/or acrylic. The thermal 
conditioning of the manufactured articles car- 
ried out in a chamber with consecutive areas of 
different temeperatures is forseen after said 
articles have been formed. 
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The present Invention relates to fibrocement 
materials and more in particular to a method for the 
construction of articles, such as slabs, in fibrocement 
without asbestos fibres. 

On one hand, the production of slabs in asbestos 5 
cement using a mixture of cement and asbestos fibres 
diluted in water, usually with a water/cement ratio of 
approximately 10, is well established, the asbestos 
fibres acting as both process and reinforcement fib- 
res. 10 

On the other hand, it is known that the use of 
asbestos fibres, even in construction materials, is for- 
bidden in certain countries for sanitary and ecological 
reasons. 

For this reason researches have been carried out 15 
for alternative solutions to asbestos cement construc- 
tion materials without asbestos fibres. 

Different solutions to the problem have been 
suggested in the English patents 1,605,004, 
2,012,831, 2,073,317 and in the European patent 20 
application 81,303,957.5. Each of these solutions 
requires the realization of asbestos cement materials 
which substantially include particular cellulose fibres 
as process and reinforcement components. Their use 
can assure that the product which is still at the plastic 25 
stage has to be pressed and stabilized in autoclaves 
with saturated steam at a temperature of approxim- 
ately 180° and pressure of approximately 10 Aim. 

More in particular, in the Italian patent application 
number 67194-A/80, a process for the manufacturing 30 
of a hydraulically set material reinforced with fibres is 
claimed, characterized in that the fibres includes 2 to 
20% in volume, as solids, of filtering or processing fib- 
res and 1 to 10% In volume, as solids, of reinforce- 
ment fibres. Both types of fibres are put through a 35 
pre-treatment which tends to increase the dispersion 
in the suspension. This pre-treatment of the fibres is 
designed to make at least one compound, a salt, pre- 
cipitate in or on the fibres so that they are combined 
with a first saline compound solution and then brought 40 
in contact with a second saline compound. 

The process is therefore laborious, onerous and 
in practice uses: 

- filtering or process fibres which allow the use of 
traditional machines for manufactured articles in 45 
fibrocement reinforced with asbestos fibres; and 

- reinforcement fibres which grant the mechani- 
cal-physical characteristics required by the man- 
ufactured articles. 

Thus, cellulose, waste paper, woolen fibres, siik, so 
polyproylene fibres, rock wool and kaolin wool are 
used as process fibres and steel, carbon, glass, 
polypropylene, polyvinyl-alcohol, polyester, polya- 
mides and polyacrylic are used as reinforcement fib- 
res. 55 

In each case, said fibres require a specific preli- 
minary chemical treatment and the addition of a floo- 
culator able to improve the retention of the solid 



particles for their dispersion in the mixture. 

In practice, so as to achieve a positive result, the 
percentage of process and reinforcement fibres 
immersed In the dry mixture is usually high with res- 
pect to the one relating to asbestos fibres in articles 
manufactured with these fibres, even if this is not so 
in said Italian patent application. In particular, these 
percentages are approximately 7-8% in weight for 
process fibres and approximately 2-3% for reinforce- 
ment fibres, which in volume correspond to 14-16% 
and 4-6%, respectively. 

It should therefore be noted that the specific 
gravity of these fibres is about half that of asbestos 
which, when going in the initial dry mixture, usually is 
about 11%, In weight These alternative fibres there- 
fore give the product, due to their high volume, a very 
low density (about 1.2 *• 1.3 g/cm3 against 1.8 + 2 
g/cm3 of the asbestos cement), thus achieving a low 
bending strength after the finished product has been 
immersed in water, in accordance with various Euro- 
pean Standards. It Is therefore necessary to work on 
the material being manufactured when it is still at the 
plastic stage with a pressing action of about 200 ■!■ 250 
kg/cm 2 so as to bring the density to 1.5 -i- 1.6 g/cm3. 

The results of the known techniques are not com- 
pletely positive and reliable, especially because the 
cellulose contents (especially if in large quantities) is 
negative for the duration of the product and causes 
shrinkages of the slabs and their cracking, especially 
during very hot and dry weather. 

Slabs of fibrocement which can be considered of 
a certain durability are those with: 

- a minimum percentage of cellulose in the mixt- 
ure so as to have a good retention of the cement 
particles during the slab forming process; 

- a specific gravity of the slab of approximately 
1 .4 g/cm3 so as to have a good resistency against 
freezing; 

- the presence in the mixture of primary subst- 
ances of components to sufficiently contrast the 
tension of the shrinkages caused by cellulose in 
the mixtures; and 

- a particular seasoning of the product in a con- 
ditioning chamber with controlled temperature 
and humidity. 

The object of the present invention is to solve the 
problem of the manufacturing of articles in fibroce- 
ment without any asbestos in a new and original way, 
keeping in mind the above mentioned requirements 
ans with a new formulation of the process and reinfor- 
cement components. 

It is infact an object of the present invention to 
allow the manufacture of articles with mechanical- 
physical characteristics similar to those of materials 
containing asbestos, but also without coming across 
inconveniences, defects; limitations and unreliability 
of the manufactured articles proposed in the above 
mentioned publications and, advantageously, without 
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having to carry out chemical treatments or p re-treat- 
ments, pressing operations and treatments in autoc- 
laves. 

Thus, In accordance with the present invention, 
the requirements in the formulation of the components s 
to combine for the mixture designed for the manufac- 
ture of articles in fibrocement are: 

- cellulose fibres in a quantity of 2 to 5% in 
weight; 

- the addition of micro-silicon, sepolite or kaolin 10 
powders or fly ash in a quantity of 5 to 10% in 
weight; 

- the addition of reinforcement fibres in a quantity 
of 1 to 3% in weight; 

- the addition of agents contrasting the tensions 15 
from expansion of the finished product in a quan- 
tity of 5 to 10% in weight; 

- the addition of as much Portland 325 cement as 
necessary; 

- the addition of a flocculator in water; and after 20 
the articles have been formed, 

- a final thermal conditioning for the seasoning of 
the articles in a chamber with a controlled tem- 
perature. 

The low percentage of cellulose fibres improves 25 
the durability of the manufactured articles and 
reduces their risk of cracking due to shrinkages or 
thermal expansions. A weight percentage of 2 to 5%, 
preferably of 3 to 4% is retained to be the most satis- 
factory. 30 

Furthermore, in accordance with the invention, 
said fibres are put through a preliminary mechanical 
treatment so as to achieve an optimal opening of the 
fibres themselves through a defibrating refiners which 
operate on cellulose solutions In water at 4-5% until it 35 
reaches a drainage value of 50-70° Shopper Riegfer. 

This drainage value is considered as being 
important so as to achieve a good retention of the 
cement particles in the Hatschek forming machine. 

The addition of micro-silicon, seploiite or kaoline 40 
powders or fly ash in a quantity of 5 to 10% in weight, 
preferably 7 to 8%, will give the layered damp material 
a good plasticity during the forming of the articles 
which is necessary for its shape, especially when 
regarding corrugated slabs, as well as obtaining a 45 
good adhesion between the various layers of lami- 
nations, avoiding the delamination of the same as 
they are usually made up of various layers. 

PoJyvinyl-alcohol based fibres and/or acrylic fib- 
res of approximately 6 mm In length to a weight of 1- so 
3%, preferably of 1.5-2.5%, are used as 
reinforcement fibres. 

Wollastonite and/or mica of the above mentioned 
percentages are preferably used as tension contrast- 
ing agents. Intact, said powders in the form of acidu- 55 
late constitute a micro-reinforcement inside the final 
mass which impedes any micro-flaws in the manufac- 
tured article. 



The Portland cement used could contain a 
siliceous load and on the other hand the addition of a 
flocculator In water further improves the filtration 
properties of the formulated mixture. 

Finally, the necessary thermal conditioning of 
seasoning of the manufactured articles is earned out 
in a chamber with a controlled temperature having a 
first area of 30 to 40°C, a second area of 50 to 60°C 
and a final area of 70 to 80°C. 

The slabs remain Inside the chamber for 
approximately 10 hours in an enviomment with high 
humidity so that the curing Is achieved in the best 
possible way obtaining reliable and long lasting man- 
ufactured articles. 



Claims 

1) The production of manufactured articles In fib- 
rocement without asbestos fibres, characterized in 
that requirements in the formulation of the compo- 
nents for the mixture designed for the manufacture of 
articles are: 

-cellulose fibres in a quantity of 2 to 5% in 
weight; 

- the addition of micro-silicon, sepiolite or kaoline 
powders or fly ash in a quantity of 5 to 10% in 
weight; 

- the addition of reinforcement fibres in a quantity 
of 1 to 3% in weight ; 

- the addition of agents contrasting the tensions 
from expansion of the finished product in a quan- 
tity of 5 to 10% in weight; 

- the addition of as much Portland 325 cement as 
necessary; 

- the addition of a flocculator in water; and after 
the articles have been formed, 

- a final thermal conditioning for the seasoning of 
the articles in a chamber with a controlled tem- 
perature. 

2} The production of manufactured articles in fib- 
rocement as claimed in claim 1, characterized in that 
cellulose fibres, preferably In a quantity of 3 to 4% In 
weight, are used. 

3) The production of manufactured articles in fib- 
rocement as claimed in claims 1 and 2, characterized 
in that the cellulose fibres are put through a prelimi- 
nary treatment and are mechanically ope ned in a wat- 
ery solution of 4 to 5% until reaching a drainage value 
of 50 to 70% Shopper Riegler. 

4) The production of manufactured articles in fib- 
rocement as claimed in previous claims, charac- 
terized in that micro-silicon, sepiolite or kaolin 
powders or fly ash are preferably used in a quantity 
of 7 to 8% in weight. 

5) The production of manufactured articles in fib- 
rocement as claimed in the previous claims, charac- 
terized in that the reinforcement fibres comprises 
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polyvinyl-alcohoJ based fibres and/or acrylic fibres of 
approximately 6 mm in length to a weight preferably 
of 1.5 to 2.5%. 

6) The production of manufactured articles in fib- 
rocement as claimed fn previous claims, charao 5 
terized in that agents contrasting the tensions from 
expansion comprise products in the form of acidulate 
such as Wollastonite and/or mica which form a micro- 
reinforcement in the resulting structure. 

7) The production of manufactured articles In fib- 1 o 
rocement as claimed In the previous claims, charac- 
terized in that the Portland cement could Include a 
siliceous load. 

8) The production of manufactured articles in fib- 
rocement as claimed in the previous claims, charac- 15 
terized in that the manufactured articles are seasoned 

by passing through a thermally conditioning chamber 
with a first area at about 30-40°C f a second area at 
about 50-60°C and a final area at about 70-80°C, the 
treatment being carried out for a total duration of 20 
approximately 10 hours in an enviornment with high 
humidity. 
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